ABS?RACr.--DNA sequences spanning 1,042 nucleotide bases of the mitochondrial cytochrome-b gene are reported for all 15 species and selected subspecies of cranes and an outgroup, the Limpkin (Aramus guarauna). Levels of sequence divergence coincide approximately with current taxonomic ranks at the subspecies, species, and subfamilial level, but not at the generic level within Gruinae. In particular, the two putative species of Balearica (B. pavonina and B. regulorum) are as distinct as most pairs of gruine species. Phylogenetic analysis of the sequences produced results that are strikingly congruent with previous DNA-DNA hybridization and behavior studies. Among gruine cranes, five major lineages are identified. Two of these comprise single species (Grus leucogeranus, G. canadensis), while the others are species groups: Anthropoides and Bugeranus; G. antigone, G. rubicunda, and G. vipio; and G. grus, G. monachus, G. nigricollis, G. americana, and G. japonensis. Within the latter group, G. monachus and G. nigricollis are sister species, and G. japonensis appears to be the sister group to the other four species. The data provide no resolution of branching order for major groups, but suggest a rapid evolutionary diversification of these lineages. Balanced-primer reaction products were purified by electrophoresis through a 2.5% low-melting agarose gel, stained with ethidium bromide, excised, and stored in 250-1,000 #1 of deionized water. Gel slices were melted at 65'C for 3 to 5 min and 5 to 10 #1 were removed for asymmetric PCR (McCabe 1990). Reaction mixtures and thermal-cycle parameters for asymmetric amplification were identical to those given above, except that primer amounts were set to 50 pmol (excess primer) and 1 pmol (limiting primer). An 8 #l portion of each asymmetric reaction product was electrophoresed through 2. and second positions are represented in the set of phylogenetically informative sites (see below). We reasoned that differential weighting of these few sites would only exaggerate the stochastic element in sequence variation and would not substantially improve the phylogenetic estimate.
Crane phylogeny was estimated from a complete matrix of DNA-DNA hybridization comparisons by Krajewski (1989 ; for a refinement of the analysis, see Krajewski and Dickerman 1990). DNA-DNA hybridization (Fig. 1) confirmed the distinctness of balearicine and gruine cranes, and supported Archibald's (1976) gruine species groups. An exception is the placement of G. leucogeranus as an isolated lineage among gruines, perhaps representing the oldest phylogenetic branch within the subfamily. Among Balanced-primer reaction products were purified by electrophoresis through a 2.5% low-melting agarose gel, stained with ethidium bromide, excised, and stored in 250-1,000 #1 of deionized water. Gel slices were melted at 65'C for 3 to 5 min and 5 to 10 #1 were removed for asymmetric PCR (McCabe 1990). Reaction mixtures and thermal-cycle parameters for asymmetric amplification were identical to those given above, except that primer amounts were set to 50 pmol (excess primer) and 1 pmol (limiting primer). An 8 #l portion of each asymmetric reaction product was electrophoresed through 2. and second positions are represented in the set of phylogenetically informative sites (see below). We reasoned that differential weighting of these few sites would only exaggerate the stochastic element in sequence variation and would not substantially improve the phylogenetic estimate.
Similarly, we treated transition and transversion substitutions as equally informative, because transversion parsimony would be forced to operate on only a small fraction of the data (see below). Moreover, the low divergence observed between most sequences indicates that transition differences still carry substantial phylogenetic information (i.e. most have not been "concealed" by superimposed transversions). As for distance analyses, parsimony estimates were assayed for resolution by bootstrapping. These analyses employed the DNAPARS and DNABOOT programs of PHYLIP 3.4.
RESULTS
The aligned cytochrome-b sequences for all taxa employed in this study are given in Appendix B. Table 3 Best-fit and bootstrapped distance analyses of the data in Table 3 yielded the tree shown in Figure 2 . Bootstrap values on nodes of the tree Bootstrapped parsimony analysis of the crane cytochrome-b sequences yields the topology shown in Figure 3 . This tree is nearly identical to that obtained by distance analysis (Fig. 2) , the only differences being minor rearrangements in the Grus species group and among G. 
